Objective. To determine the surgical management of pressure sores at the National Spinal Injury Hospital and the outcome. Design. This was a four-year prospective study from June 2008 to June 2012. Setting. The study was carried out at the National Spinal Injury Hospital, Nairobi, Kenya. Subjects. Patients with pressure sores operated on during the defined period of study. Results. A total of 46 patients with 58 pressure sores were operated on during the defined period of study. The male : female ratio was 10.5 : 1. The mean age was 36.5 years. Trochanteric sores accounted for 60 percent of the pressure sores operated on with the V-Y tensor fascia lata, the commonest surgical procedure, accounting for 37 percent of the procedures performed. At one year of followup 90 percent of the surgeries done were successful with no ulcer recurrence noted. Conclusion. Surgical management of pressure sores even in resource constrained environment would result in faster rehabilitation and early patient discharge. The recurrence of the pressure sores could be greatly reduced by involving patients relatives in the rehabilitation and home-based care.
Introduction
Pressure sores area is a common problem that spreads across the entire medical field. Prevention is the best way to manage pressure sores. Various pressure dispersion methods are now in use to try and mitigate pressure sores from forming.
However, once pressure sores are formed, then one must institute proper wound care management. Many products are now available in the market to assist in pressure ulcer management with each being claimed to provide better results. This is, however, rarely available in many facilities in developing countries like ours.
Surgery still remains the cornerstone in the management of the Grades 3 and 4 pressure sores [1] .
Majority of the sores seem to concentrate on the pelvic girdle pressure points.
Patients with spinal injury are prone to pressure sores formation. One of the biggest challenges in such patients is the recurrence of the pressure sores. To prevent recurrence the use of ripple mattress and home-based nursing care is encouraged. However, in many resource constrained countries the cost of ripple mattresses is way beyond the means of many families. No outreach programs exist to provide home-based care.
Many surgical procedures have been described to assist in the closure of the pressure sores. The flaps commonly used are either local or regional flaps that could broadly be classified as either myocutaneous or fasciocutaneous. Most of these flaps are pedicle or axial flaps and rarely random flaps.
Among the factors that would influence which flap one could use would include the site and size of the ulcer, any previous surgeries, and the surgeons' experience.
Different authors have reported different success rates as far as closure of the ulcers is concerned [2, 3] .
Not many studies have been done in Sub-Saharan Africa to determine the success rates of the surgical management of pressure sores, in an environment with very poor community support programs and no pressure dispersion methods.
In this study we followed up the patients who were managed surgically for a mean duration of one year at the National Spinal Injury Hospital, a hospital based in Nairobi, Kenya.
Materials and Methods
This was prospective study carried out at the National Spinal Injury Hospital.
Subjects were patients with pressure sores that were managed surgically during the defined study period between June 2008 and June 2012.
Data on patients' demography was taken. Thorough physical examination was then undertaken on the patients with special emphasis on the type and size of the ulcer. All the ulcers were then managed by various types of wounddressing methods until they were assessed clinically and found to be ready for closure. Prior to this, pus swabs and bone radiographs were taken to ensure that there was no infection.
Before surgery all patients had haemogram, serum albumin, urea and electrolytes done. Only patients with normal levels were subjected to surgery.
Prophylactic antibiotic was given prior to surgery. Either general anesthesia or sedation was used depending on the level of spinal cord injury.
The surgical procedure performed was influenced by factors such as the type of the defect, the size of the wounds, any previous surgeries done, and the operating surgeons experience or preference.
Methylene blue was routinely used to mark the ulcer cavity. Lidocaine with adrenaline solution 1 : 200000 was infiltrated around the wound and the incision markings so as to reduce the bleeding.
All wounds had drains inserted during surgery and were only removed once they were inactive. Postoperatively the flaps were inspected on the first postoperative day and subsequently daily to rule out any haematoma formation or sepsis. Change of dressing was done on the third postoperative day. Sutures where indicated were removed on the tenth to fourteenth postoperative day.
Upon recovery the patients were discharged home and followed up in the outpatient department. First visit was after one month and thereafter after every three months till one year of followup. Patients relatives were taught how to turn the patient every two hours and to assist in basic hygiene such as removal of soiled diapers. Sheepskin and gloves with water were improvised for pressure dispersion. In a few cases the patients' progress was monitored through telephone interviews with the patients or the relatives.
Results
A total of 46 patients with 58 pressure sores were followed up during the study period of four years. The male : female ratio was 10.5 : 1. The age range for the patients was 19 years to 63 years of age. The mean age was 36.5 years. Paraplegia accounted for 73 percent of the patients operated on with quadriplegia 27 percent.
Tronchanteric sores accounted for 60 percent of the ulcers operated on with sacral 34 percent and ischial 6 percent (Tables 1, 2, and 3) .
Thirty-seven patients with 47 flaps repaired were reviewed one year after surgery. (One patient died before one year of followup, and 8 patients were lost on followup.) Of the 47 flaps reviewed at one year postsurgery, 89 percent had completely healed with no signs of ulcer recurrence noted. Two ulcers had recurred within the one year of followup, while two of the other ulcers had shown partial wound dehiscence.
Discussion
Surgical management of pressure is probably the best option for management of advanced pressure sores in resource constrained environment. While conservative management of advanced pressure sore has been shown to be effective with the use of modern wound dressing materials such as VAC dressings, these materials are way beyond the reach of many patients in such environment. Most dressings employed are usually the traditional dressing materials which in many instances would result in prolonged hospital stays with long durations before the wounds heal [3] . On the other hand surgery ensures quick closure of the wounds enabling faster rehabilitation and hence prompts discharge of the patients. The biggest disadvantage of surgery in our environment, however, is the lack of adequate skilled resources in terms of trained plastic surgeons.
The mean age for the patients in this study was 36.5 years. This is a relatively young age group as compared to many other studies [4, 5] . However, ulcers in patients with spinal injury tend to occur in a younger age group as compared to other medical conditions.
The male : female ratio was 10.5 : 1 Many studies have consistently found pressure sores to be a predominant of the male patients [4] [5] [6] .
Tronchanteric sores in this study were the commonest sores encountered and also operated on. While the pelvic girdle pressure points in many studies account for the majority of the ulcers, the distribution between the various sites is not constant [4] [5] [6] .
Operatively, the principles of pressure ulcers surgery entails complete excision of the ulcer with all necrotic tissues. Painting the wound with methylene blue as done in this study assists one to visualize the ulcer base. All the bony pressure points should also be excised [1] [2] [3] . The wound should then be covered by a flap. The choice of the flap depends on many factors including the size, location of the ulcer, any previous surgeries, and the surgeons preference. The flap must be adequately mobilized and should be closed without tension. It should also obliterate the dead space as much as possible.
Drains should be inserted to prevent haematoma formation.
Primary closure of the wound usually results in tension and eventually fails [1] . In this series we had two patients whose wounds we closed primarily. Both wounds dehisced, and a repeat procedure had to be done.
The tensor fascia lata flap was the commonest surgical procedure done in this series. This was the flap of choice for the tronchanteric pressure sores. While many options are still available for the closure of the tronchanteric pressure sores, many authors favour the V-Y tensor fascia lata as the procedure of choice [2, [7] [8] [9] [10] . It is a relatively easy flap to raise and can be advanced a lot once its pedicle has been localized. It is also a reliable flap with good outcome [2, 7, 8] . In our series we had partial necrosis of one of the tensor fascia lata flap. In this particular case the main problem was haematoma formation secondary to blocked drains. Sepsis resulted in partial loss of the other tensor fascia lata flap.
The sacral pressure sores in this study contributed to 34 percent of the ulcers operated on. Many series have shown sacral sores to be the commonest pressure sore [3] [4] [5] . Majority of these sores were closed with either the V-Y gluteal fasciocutaneous or myocutaneous flaps. The other operation employed was the transverse lumbar fasciocutaneous flap. All the three types of procedures done had a good outcome with all the flaps successfully. The gluteal fasciocutaneous flaps were employed in cases where the sores were relatively small and hence could be closed without much advancement of the tissues (see the Appendix (Figures 1-4) ). In the cases where the ulcers were deep and very wide and hence a lot of advancement required, our tendency was to use the pedicle V-Y gluteal myofasciocutaneous flaps. Fischer et al. also advocated the use of this flap in wide sacral defects [11] . The flap was either based on the superior or inferior gluteus vessels. The transverse lumbar rotational flap was our flap of choice in cases where the gluteus flaps could not be used. The transverse lumbar flaps have also been widely used in the literature [12, 13] . The main drawback with the transverse lumbar flap is the donor defect that in our series had to be closed with a skin graft. In a few cases the graft take was poor resulting in wounds that had to be dressed for a while before healing occurred. The advantage of the transverse lumbar flap, however, includes ease raising of the flap.
Only three patients presented with the ischial pressure sore. In one patient we did a V-Y hamstring advancement flap. The flap was initially successful but had recurrence at about six months of followup. Among the advantages of the V-Y hamstrings flap is the possibility of repetitive use of the flap as a readvancement in the event the ulcer recurs [14, 15] . The gracilis myocutaneous flap was utilized in the other cases.
Our overall success rate at one year of followup was about 90 percent. Many authors have reported different success rates [1] [2] [3] 16] . The overall long term success is obviously influenced by many other nonsurgical factors such as physiotherapy, nutritional support, pressure dispersion methods, and patient support mechanisms both at home 4 ISRN Plastic Surgery and in hospital. We do not have any community outreach program in our centre for the spinal injured patient. Majority of our patients also cannot afford ripple mattresses or any other pressure dispersion mechanisms. The patient support while back at home is thus solely performed by the relatives of the patient. We do, however, support them at the hospital by teaching them on how to do regular turning of the patients and ensuring proper patient hygiene. Other unconventional pressure dispersion methods such as sheepskin and gloves with water are taught to the relatives.
In conclusion, surgical management of pressure sores in the spinal injured patients even in resource constrained environment would result in excellent surgical outcomes. Good preoperative management compounded with good surgical practice will ensure good surgical outcome. In an environment with very minimal community outreach and patient support services, the relatives must be fully involved in the postoperative care of the patients including frequent turning of the patient and ensuring good personal hygiene. Readily available materials such as sheepskin could be used for pressure dispersions since ripple mattresses are not affordable in the majority of the cases.
